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(54) FUEL CELL 
(57)Abstract: 

PROBLEM TO BE SOLVED: To surely absorb and 
remove moisture in a gas flow path to obstruct the 
plugging of the gas flow path, and provide a fuel cell with 
high gas diffusion capability and high performance by 
arranging a water absorbing member for varying the 
cross section area of the flow path according to the 
water absorption amount in a part of a first flow path for 
supplying fuel gas and/or a second flow path for 
supplying oxidizing gas. 

SOLUTION: A fuel cell 10 has a cell 12 and first and 
second separators 14, 16. A first flow path 32 for 
supplying hydrogen of fuel gas is formed in an anode side 
electrode 20. A high water absorbing polymer sheet 38 
which varies a flow path cross section area according to 
the water absorption amount is integrally fixed to the 
bottom 36a and the side surface 36b for forming a 
horizontal part 32a of the flow path 32. A second flow 
path 40 for supplying air which is an oxidizing agent gas 
to a cathode side electrode 22 is formed on the surface 
1 6a of the separator 40. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the fuel cell characterized by having the 2nd passage where the 2nd separator of 
the above supplies [ both ] oxidizer gas to the aforementioned cathode lateral electrode as it is 
characterized by providing the following, and arranging in a part of above 1st and/or 2nd passage 
the water absorption member to which the passage cross section is changed according to a 
coefficient of water absorption. The fuel cell structure which consists of an anode lateral 
electrode and a cathode lateral electrode on both sides of a solid-state polyelectrolyte film It is 
the 1st passage where it has the 1st and 2nd separator which pinches the aforementioned fuel 
cell structure, and the 1st separator of the above supplies fuel gas to the aforementioned anode 
lateral electrode. 

[Claim 2] It is the fuel cell characterized by having the shape of a wedge shape which projects in 
the aforementioned fuel cell structure side in order that the aforementioned water absorption 
member may change partially the rate of flow of the aforementioned fuel gas and oxidizer gas in 
a fuel cell according to claim 1. 

[Claim 3] The fuel cell characterized by preparing the obstructive section for projecting to the 
aforementioned fuel cell structure side, and changing partially the rate of flow of the 
aforementioned fuel gas and oxidizer gas in the above 1st and the 2nd passage in a fuel cell 
according to claim 1. 

[Claim 4] It is the fuel cell characterized by the opening cross section of the portion to which 
the above 1st and the 2nd passage cross in the gravity direction in a fuel cell according to claim 
1 differing from the opening cross section of the portion which goes in the gravity direction. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the fuel cell which 
consisted of an anode lateral electrode and a cathode lateral electrode on both sides of the 
solid-state polyelectrolyte film. 
[0002] 

[Description of the Prior Art] The solid-state macromolecule type fuel cell is constituted by 
pinching with separator the fuel cell structure (unit cell) which consists of the anode lateral 
electrode and cathode lateral electrode which are arranged at the both sides of the electrolyte 
which consists of macromolecule ion exchange membrane (cation exchange membrane), and this 
electrolyte, respectively. 

[0003] In this kind of fuel cell, on a catalyst electrode, the fuel gas supplied to the anode lateral 
electrode, for example, hydrogen, is hydrogen-ion-ized, and it moves to a cathode lateral- 
electrode side through the electrolyte humidified moderately. The electron produced in the 
meantime is taken out by the external circuit, and is used as electrical energy of a direct 
current. Since oxidizer gas, for example, oxygen gas, or air is supplied, in this cathode lateral 
electrode, the aforementioned hydrogen ion, the aforementioned electron, and oxygen react, and 
water is generated by the cathode lateral electrode. 

[0004] By the way. in order to hold ionic permeability, it is necessary to make the electrolyte 
which consists of macromolecule ion exchange membrane fully humidify. For this reason, by 
humidifying oxidizer gas and fuel gas generally using the gas humidification equipment formed in 
the exterior of a fuel cell, and sending to a fuel cell by making these into a steam, it is 
constituted so that an electrolyte may be humidified 
[0005] 

[Problem(s) to be Solved by the Invention] However, the moisture with which the solid-state 
macromolecule type fuel cell was generated by the moisture which was not absorbed by the 
electrolyte in the moisture supplied to humidification since operation temperature was low 
temperature (-100 degree C) comparatively, and the reaction may exist in the state of a liquid 
(water). This water is accumulated at a gaseous diffusion layer, and blockades a gas passageway 
the diffusibility to the electrode catalyst bed of the fuel gas which is reactant gas, and oxidizer 
gas falls, and the problem that a cell performance becomes remarkably bad is pointed out. 
[0006] Then, it extends in the gravity direction to both sides of separator, the parallel slot for 
fuel gas supply and the slot for oxidizer gas supply of each other are prepared, and the fuel cell 
constituted so that fuel gas and oxidizer gas might be automatically discharged by the lower part 
of the gravity direction in aforementioned Mizouchi is known as indicated by JP,6-20713,A. 
However, with the above-mentioned conventional technology, since fuel gas and oxidizer gas are 
discharged in the gravity direction, there is a problem that the utilization factor of fuel gas falls 
and the performance of the fuel cell itself becomes bad. 

[0007] this invention solves this kind of problem, and it aims at moreover offering the highly 
efficient fuel cell excellent in gaseous diffusion nature while it prevents that carry out water 
absorption removal of the moisture in a gas passageway certainly, and the aforementioned gas 
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passageway is blockaded. 
[0008] 

[Means for Solving the Problem] In order to solve the aforementioned technical problem, while 
this invention has the 1st passage where the 1st separator supplies fuel gas to an anode lateral 
electrode, it has the 2nd passage where the 2nd separator supplies oxidizer gas to a cathode 
lateral electrode, and the water absorption member to which each passage cross section is 
changed according to a coefficient of water absorption is arranged in a part of above 1 st and/or 
2nd passage. Therefore, since the water of condensation and produced water of moisture which 
are contained in fuel gas or oxidizer gas are absorbed by the water absorption member, they can 
prevent certainly that the 1st and/or 2nd passage is blockaded bywater. 

[0009] And when a water absorption member swells and dries, the passage cross section of the 
1st and 2nd passage is changed, the [ for this reason, / the 1st and ] — while becoming possible 
for a gas flow rate to change in 2 passage, for example, to make the aforementioned gas flow 
rate increase, and to raise the gaseous diffusion nature to an electrode catalyst bed, the 
aforementioned gas flow rate can be decreased partially and gaseous diffusion nature can be 
made to equalize on the whole 

[0010] Moreover, the obstructive section which has the shape of a wedge shape to which a 
water absorption member projects in a fuel cell structure side in order to change partially the 
rate of flow of fuel gas and oxidizer gas, or has the same function in the 1st and 2nd passage is 
prepared, the [ therefore, / the 1st and ] — the rate of flow goes up in 2 passage, gas pressure 
increases, and the gaseous diffusion nature to an electrode catalyst bed improves effectively 
[0011] The opening cross section of the portion to which the 1st and 2nd passage crosses in the 
gravity direction differs from the opening cross section of the portion which goes in the gravity 
direction further again. If the opening cross section of the portion which crosses for example, in 
the gravity direction is set up by this smaller than the opening cross section of the portion which 
goes in the gravity direction, gas pressure will rise in the portion which crosses in this gravity 
direction. 
[0012] 

[Embodiments of the Invention] Drawing 1 is outline longitudinal-section explanatory drawing of 
the fuel cell 10 concerning the 1st operation gestalt of this invention. 

[0013] A fuel cell 10 is equipped with the fuel cell cell (fuel cell structure) 12 and the 1st and 
2nd separator 14 and 16 which pinches this fuel cell cell 12, and the laminating of two or more 
sets of these is carried out if needed. The fuel cell cell 12 has the solid-state polyelectrolyte 
film 18, and the anode lateral electrode 20 and the cathode lateral electrode 22 arranged on both 
sides of this electrolyte film 18. 

[0014] On both sides of the fuel cell cell 12, the 1st and 2nd gaskets 24 and 26 are formed, and 
while the 1st gasket 24 of the above has the big opening 28 for containing the anode lateral 
electrode 20, it has the big opening 30 for the 2nd gasket 26 of the above containing the cathode 
lateral electrode 22. The fuel cell cell 12, the 1st, and 2nd gaskets 24 and 26 are pinched by the 
1st and 2nd separator 14 and 16. The 1st passage 32 for supplying the hydrogen which is fuel 
gas to the anode lateral electrode 20 is formed in field 14a of the 1st separator 14. As shown in 
^wlng_2 , the 1st passage 32 is open for free passage to fuel gas exhaust port 34b prepared in 
the lower part side of the 1st separator 14 of the above while it is open for free passage to fuel 
gas feed-hopper 34a prepared in the upper part side of the 1st separator 14. 
[0015] The 1st passage 32 has partial (henceforth level portion) 32a which extends to 
horizontally (the direction of arrow B) it crosses in the gravity direction (the direction of arrow 
A), and partial (henceforth perpendicular portion) 32b which extends in the aforementioned 
gravity direction. As shown in dr aw i ng 1 , the high absorptivity polymer sheet (water absorption 
member) 38 to which the passage cross section of the 1st passage 32 of the above is changed 
according to a coefficient of water absorption is fixed to base 36a and side 36b which form level 
partial 32a of the 1st passage 32 in one. 

[0016] The high absorptivity polymer sheet 38 is formed so much by the fuel gas exhaust port 
34b side rather than the fuel gas feed-hopper 34a side, and it is set up so that expansion of the 
downstream of the 1st passage 32 may become large compared with expansion of an upstream. 
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The high absorptivity polymer sheet 38 is formed only in level partial 32a, and as shown in 
drawing 4 and drawing 5 , the depth d1 of this level partial 32a and the depth d2 of perpendicular 
partial 32b have the relation of dKd2. 

[0017] Water-repellent treatment is given to aforementioned perpendicular partial 32b, and, 
specifically, it is coated with the material which has water repellence in perpendicular partial 32b, 
for example, a polytetrafluoroethylene, (PTFE). 

[0018] The 2nd passage 40 for supplying the air (or 02) which is oxidizer gas to the cathode 
lateral electrode 22 is formed in field 1 6a of the 2nd separator 16. As shown in dr awin g 3 , the 
2nd passage 40 is open for free passage to oxidizer gas exhaust port 42b prepared in the lower 
part side of the 2nd separator 1 6 of the above while it is open for free passage to oxidizer gas 
supply mouth 42a prepared in the upper part side of the 2nd separator 1 6. 
[0019] The 2nd passage 40 has partial (henceforth level portion) 40a which extends in the 
direction which crosses in the gravity direction, and partial (henceforth perpendicular portion) 
40b which extends in the aforementioned gravity direction. As shown in drawing 1 , the high 
absorptivity polymer sheet (water absorption member) 46 to which the passage cross section of 
the 2nd passage 40 of the above is changed according to a coefficient of water absorption is 
fixed to base 44a and side 44b which form level partial 40a of the 2nd passage 40 in one. The 
high absorptivity polymer sheet 46 is set up so much more than the high absorptivity polymer 
sheet 38 prepared in the 1st passage 32 as a whole while being prepared so much more [ in the 
oxidizer gas exhaust port 42b side ] than the oxidizer gas supply mouth 42a side. 
[0020] Thus, operation of the fuel cell 10 constituted is explained below. 

[0021] While hydrogen (fuel gas) is supplied to the 1st passage 32 from fuel gas feed-hopper 34a 
prepared in the upper part side of the 1st separator 14, air (oxidizer gas) is supplied to the 2nd 
passage 40 from oxidizer gas supply mouth 42a prepared in the upper part side of the 2nd 
separator 16. The hydrogen supplied to the 1st passage 32 moves below so that it may move in 
a zigzag direction in the weight direction through level partial 32a and perpendicular partial 32b, 
and it is supplied to the anode lateral electrode 20 of the fuel cell cell 12. On the other hand, the 
air supplied to the 2nd passage 40 moves below, moving in a zigzag direction in the weight 
direction through level partial 40a and perpendicular partial 40b similarly, and is supplied to the 
cathode lateral electrode 22 which constitutes the fuel cell cell 12. 

[0022] Here, the steam for electrolyte humidification is contained beforehand, the hydrogen 
supplied to the 1 st passage 32 has some which condense without being absorbed by the 
electrolyte film 18 and exist in the state of water in this steam, and this water tends to remain in 
the 1 st passage 32 of the above. 

[0023] However, with the 1 st operation form, as shown in drawing 1 , the high absorptivity 
polymer sheet 38 from which the passage cross section of the 1st passage 32 of the above is 
changed to base 36a and side 36b of level partial 32a which constitute the 1st passage 32 
according to a coefficient of water absorption is being fixed in one. For this reason, the water 
generated within level partial 32a is certainly absorbed by the high absorptivity polymer sheet 38, 
and can prevent that the 1st passage 32 is blockaded bywater. 

[0024] Furthermore, if the high absorptivity polymer sheet 38 absorbs water, as shown in drawing 
6 , this high absorptivity polymer sheet 38 very thing will swell, and volume will increase. 
Therefore, the passage cross section of level partial 32a decreases, the gas flow rate in this 
level partial 32a becomes quick, and the effect that the diffusibility to the anode lateral electrode 
20 of the hydrogen which is fuel gas improves effectively is acquired. 

[0025] And since the high absorptivity polymer sheet 38 is formed so much more [ in the fuel 
gas exhaust port 34b side ] than the fuel gas feed-hopper 34a side, compared with an upstream, 
it swells greatly in the downstream of the 1st passage 32, and the passage cross section of this 
downstream decreases. In the downstream of the 1 st passage 32 where the amount of hydrogen 
supplied tends to decrease by this, gaseous diffusion nature can be raised effectively and 
advanced features of the fuel cell 10 whole are carried out easily. 

[0026] Moreover, if the high absorptivity polymer sheet 38 dries, the volume will decrease, the 
passage cross section of level partial 32a will be expanded, and a gas flow rate will become slow. 
Therefore, by setting up arbitrarily an amount, a rate of the maximum swelling, etc. of the high 
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absorptivity polymer sheet 38, according to the humidity state of hydrogen, the passage cross 
section of level partial 32a can be set up automatically, and it becomes possible to obtain 
desired gaseous diffusion nature with high precision. 

[0027] In addition, although the 1st passage 32 is supplied from fuel gas feed-hopper 34a in the 
state where it was humidified beforehand, in case it is sent to the fuel gas exhaust port 34b side 
which is a downstream, it is easy to dry hydrogen. Then, it becomes possible by including water 
in the high absorptivity polymer sheet 38 beforehand to supply certainly the aforementioned 
hydrogen which could humidify in hydrogen and was humidified from this high absorptivity 
polymer sheet 38 also to the downstream of the 1st passage 32. 

[0028] Level partial 32a consists of perpendicular partial 32b shallowly by forming the high 
absorptivity polymer sheet 38 in the 1st passage 32 further again. For this reason, the gas 
pressure in level partial 32a rises, and the advantage that gaseous diffusion nature improves 
further is acquired. 

[0029] On the other hand, in the 2nd passage 40 to which air is supplied, condensation of the 
steam contained in this air and the water containing produced water are generated. The high 
absorptivity polymer sheet 46 is being fixed to level partial 40a which constitutes the 2nd 
passage 40 in one in that case. Therefore, the water generated within level partial 32a is 
certainly absorbed by the high absorptivity polymer sheet 46, and the same effect as the above- 
mentioned 1st passage 32 side is acquired in the 2nd passage 40. 

[0030] And in the 2nd passage 40, in order to supply air as oxidizer gas and only for a desired 
amount to supply the oxygen in this air to the cathode lateral electrode 22, it is necessary to 
raise a gas flow rate rather than the 1 st passage 32 side. Moreover, since the water containing 
produced water exists in the 2nd passage 40, it is necessary to process a lot of water than the 
1st passage 32 side. Then, with the 1st operation form, the gas flow rate in this 2nd passage 40 
and improvement in a coefficient of water absorption can be aimed at by setting up the high 
absorptivity polymer sheet 46 prepared in the 2nd passage 40 so much more than the high 
absorptivity polymer sheet 38 prepared in the 1st passage 32 as a whole. 
[0031] Drawing 7 is outline longitudinal-section explanatory drawing of the fuel cell 60 
concerning the 2nd operation form of this invention. In addition, the same reference mark is 
given to the same component as the fuel cell 10 concerning the 1st operation form, and the 
detailed explanation is omitted. 

[0032] A fuel cell 60 is equipped with the 1 st and 2nd separator 62 and 64, and the obstructive 
sections 66 and 68 for projecting to the fuel cell cell 12 side, and changing the rate of flow of 
hydrogen and air partially are formed in these the 1st, the 1st of the 2nd separator 62 and 64, 
and 2nd passage 32 and 40. 

[0033] As shown in drawing 8 , the obstructive sections 66 and 68 have the shape of an 
abbreviation wedge equipped with the inclined plane 70 which inclines in the fuel cell cell 12 side 
toward the flow direction (the direction of arrow C) of hydrogen and air, and the vertical plane 72 
which extends in the direction which intersects perpendicularly in the aforementioned arrow C 
direction from the nose of cam of this inclined plane 70. The inclined plane 70 of the obstructive 
sections 66 and 68 is worn in the 1st and 2nd passage 32 and 40 at least, and the high 
absorptivity polymer sheets 74 and 76 are fixed to it. 

[0034] Thus, in the fuel cell 60 constituted, while the hydrogen supplied to the 1 st passage 32 of 
the 1st separator 62 moves in the direction of arrow C among drawin g 8 , the part moves along 
the inclined plane 70 of the obstructive section 66. For this reason, the rate of flow of hydrogen 
goes up partially in the 1 st passage 32, the increase in gas pressure is caused, and the effect 
that the diffusibility to the anode lateral electrode 20 of hydrogen improves effectively is 
acquired. 

[0035] On the other hand, while the air supplied to the 2nd passage 40 of the 2nd separator 64 
flows in the direction of arrow C among drawjngJJ similarly, the part moves along the inclined 
plane 70 of the obstructive section 68, and the increase in gas pressure is caused. 
[0036] It becomes possible for gaseous diffusion nature to improve and to maintain the fuel cell 
cell 12 highly efficiently by this, only by forming the obstructive sections 66 and 68 in the 1st 
and 2nd passage 32 and 40. In addition, the obstructive sections 66 and 68 may be replaced with 
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what is directly formed in the 1st and 2nd separator 62 and 64, and may constitute the 
obstructive sections 66 and 68 by fixing a wedge-like member to these the 1 st and 2nd 
separator 62 and 64. 

[0037] Moreover, as shown in drawing 9 , the high absorptivity polymer sheets 74a and 76a which 
deform in the shape of [ desired ] a wedge can also be formed in the 1st and 2nd passage 32 and 
40 by absorbing water and swelling. 

[0038] Drawing 10 is outline longitudinal-section explanatory drawing of the fuel cell 80 
concerning the 3rd operation form of this invention. In addition, the same reference mark is given 
to the same component as the fuel cell 10 concerning the 1st operation form, and the detailed 
explanation is omitted. 

[0039] A fuel cell 80 is equipped with the 1st and 2nd separator 82 and 84, and the 1st and 2nd 
passage 86 and 88 which branched in the book (4 [ for example, ]), respectively is formed in the 
fields 82a and 84a of these the 1st and 2nd separator 82 and 84. As shown in drawing 1 1 , the 
1st four passage 86 has branched from fuel gas feed-hopper 90a prepared in the upper part side 
of the 1st separator 82, and this 1st passage 86 is open for free passage in one to fuel gas 
exhaust port 90b which moved in a zigzag direction in the gravity direction, and was prepared in 
the lower part side of this 1st separator 82. 

[0040] The 1st passage 86 has level partial 87a and perpendicular partial 87b, and the high 
absorptivity polymer sheet 92 from which the passage cross section of the 1st passage 86 of the 
above is changed to this level partial 87a according to a coefficient of water absorption is 
formed. In addition, the 2nd passage 88 is constituted like the 1 st above-mentioned passage 86, 
and the high absorptivity polymer sheet 94 is formed in level partial 89a. 

[0041] Thus, in the fuel cell 80 constituted, if hydrogen is supplied to the 1st four passage 86 
from fuel gas feed-hopper 90a prepared in the upper part side of the 1st separator 82, this 
hydrogen will move below so that it may move in a zigzag direction in the weight direction 
through each level partial 87a and perpendicular partial 87b, and will be supplied to the anode 
lateral electrode 20 of the fuel cell cell 12. On the other hand, in the 2nd separator 84, if air is 
supplied to the 2nd four passage 88, it will move below so that this air may move in a zigzag 
direction in the gravity direction, and the cathode lateral electrode 22 of the fuel cell cell 12 will 
be supplied. 

[0042] Water and produced water which were condensed without being absorbed by the 
electrolyte film 18 can prevent certainly it being absorbed by the high absorptivity polymer 
sheets 92 and 94, and blockading the 1st and 2nd passage 86 and 88 in that case. 
[0043] And in the remarkable portion of gaseous diffusion, as produced water becomes abundant, 
for example, it is shown in a two-dot chain line among drawing 10 , high absorptivity polymer 
sheet 94a which absorbed a lot of produced water swells greatly compared with other high 
absorptivity polymer sheets 94. For this reason, it becomes smaller than the passage cross 
section of other 2nd passage 88 where the passage cross section of 2nd passage 88a in which 
high absorptivity polymer sheet 94a was arranged branched. Therefore, high absorptivity polymer 
sheet 94a is resisting, the gas flow rate of 2nd passage 88a becomes slow, and the gaseous 
diffusion nature in this 2nd passage 88a falls. Thereby, the fuel cell cell 12 can have gaseous 
diffusion nature uniform as a whole. 
[0044] 

[Effect of the Invention] As mentioned above, in the fuel cell concerning this invention, since the 
water of condensation and produced water of moisture which are contained in fuel gas or 
oxidizer gas are absorbed by the water absorption member, it can prevent certainly that a gas 
passageway is blockaded with this water. And when a water absorption member swells and dries 
and the volume changes, the passage cross section of a gas passageway is changed. For this 
reason, while becoming possible for a gas flow rate to change within a gas passageway, for 
example, to make the aforementioned gas flow rate increase, and to raise the gaseous diffusion 
nature to an electrode catalyst bed, the aforementioned gas flow rate can be decreased partially 
and gaseous diffusion nature can be made to equalize on the whole. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is outline longitudinal-section explanatory drawing of the fuel cell concerning the 
1st operation gestalt of this invention. 

[Drawing 2] It is transverse-plane explanatory drawing of the 1 st separator which constitutes 
the fuel cell concerning the operation gestalt of the above 1st. 

[ Drawin g 3] It is transverse-plane explanatory drawing of the 2nd separator which constitutes 
the fuel cell concerning the operation gestalt of the above 1st. 
[ Drawin g 4] It is an IV-IV line cross section among drawing 2 . 
[Drawing 5] It is a V-V line cross section among drawing 2 . 

[Drawing 6] operation of the fuel cell concerning the operation gestalt of the above 1 st is 
explained — it is an enlarged vertical longitudinal sectional view in part 

[Drawing 7] It is outline longitudinal-section explanatory drawing of the fuel cell concerning the 
2nd operation gestalt of this invention. 

[Drawing 8] It is a VIII— VIII line cross section among drawing 7 . 

[Drawing 9] It is a VIII— VIII line cross section among drawing 7 in the state where it was equipped 
with other water absorption members. 

[Drawing 10] It is outline longitudinal-section explanatory drawing of the fuel cell concerning the 
3rd operation gestalt of this invention. 

[Drawing 1 1 ] It is transverse-plane explanatory drawing of the 1st separator which constitutes 

the fuel cell concerning the operation gestalt of the above 3rd. 

[Description of Notations] 

10, 60, 80 — Fuel cell 12 — Fuel cell cell 

14, 16, 62, 64, 82, 84 — Separator 

18 — Electrolyte film 20 — Anode lateral electrode 

22 — Cathode lateral electrode 32, 40, 86, 88, 88a — Passage 

32a, 40a, 87a, 89a — Level portion 

32b, 40b, 87b — Perpendicular portion 

38, 46, 74, 74a, 76, 76a, 92, 94, 94a — Quantity absorptivity polymer sheet 
66 68 — Obstructive section 



[Translation done.] 



http://www4.ipdl jpo.go.jp/cgi-bin/tran_web_cgLejje 



11/17/2003 



(19) B*B#fF/? (JP) 02) ^ H Jfgp ^ ^ (A) 



Wm^lO- 172586 

(43)&B8B ¥Jj£l0*|Kl998)6£26B 



(51) IntCl. 6 
HO 1M 



8/02 
8/04 



8/10 



F I 
HO 1M 



8/02 
8/04 

8/10 



B 
K 
N 



(21)fflBf#^ 


ftB¥8 -323135 


(7i) mm A 


000005326 










(22)ffliBB 


sp^c8^(1996)12^3 0 




















«fas»fp^m**i-4-i flofc&th* 














(74)«aA 





(54) kiw©*^ tmmm 



(57) [Sft] 

l4s«fctfS6 2««fr3 2, 4 0**»j£SnfcSll:fe«fctfSB 
2tAI/-^14, 1 6 »1*SJ;E8828IE 
?S3 2, 4 0ICH 9ft**fCJ*:i;Ti[E«14$«t^2 




(2) 



WW¥10-172586 



mibis i mmry- vmmmizMWXx 

zt&®-fz>% i gt&£>rr£ 1 1 tc, 

ffitesg 2 -fen* aita* v- h*«m®(c^fc;^ij^ 

7. £ s $ 2 ftft $ U 

tfii2mi*5cby:/sfcttm2«tss<D-aJtctt, 

® at t a * * ibj \z fin & 3 co m □ m mm t tmte -a z 

[0 0 0 1] 
[0 0 0 2] 

[ft*©£«] H^M^aim^fttt, jfiS»^-f*> 

©pfflfc^n^nEii^ns 7 y - KfiHttS^ # v 
a- u - ^ \z& i x &w -r c i k «t k> mm £ nt t» & . 

[0 0 0 3] £©H©«|&#*Jfefci5^T. 7y-K«« 

naP0»t*oa*n, *cft©m»x*.n^<i:bTfijffl 
mis 7>&2>w3.&%&vy&znT\<'>z>fz&\z. z.<nfsv 

- Fffllfcffifcfc^T, ME**-* fflffi* : P*3,J:tf 
a*#EfcbT*j&«£fi£Sn*. 
[0 0 0 4] K^-f #>£&I8l5&^£-&« 

< ^■ym.m'&^nt^tzmz-Ywzmm^^: 
ft a$ c is it 6 nt 1 # x tamm m z m ^ xmim x * 



[0 0 0 5] 

fl^sumwwfctt, (p»fia*«tfc««iffi» (~ioo 
■c) mmm\zm®2ntc*ft<D<p, mmm 

#J&*, ^ (*) OtlTSStSut^l.. CI©* 

<^ •? mmwrnm s n-c ^ * . 

[0 0 0 6] -?-CT% «fFI¥6 - 2 0 7 1 3^&«CH 
eEbTSv»K¥ff&«R»^f^«»&ffl»tBfeft:a!l*x«*S 

fi^*[6]©T^ c a rnzmm s ns «fc 5 k«>& bfc»4 
[ooo7]*^Bjtt ( cwaoraBswft-r^fcoT 

[0 0 0 8] 

[^ns«^-r^fcJ6©^©] mfB©iiii^«ft-r^fe 

sb\z, *^B^tt> SSl-tz/^U— ^«<7/— FMMlcNi 

»**x$#t^-r^mi«tss<&#-rs<!iifctc, ^2-tA 

[0009] b*»t>. «*8B*fa«flPH45<fciwaft-r«;i 

b. ttlBB^xol^$iijjn$-i±T*1iftli^«^© 
\z suiB^x r^t3i * «'> $ -a-T^xi!£^tt fc^- 
[0 0 10] K*ffl«3j«. «S»^^^«k«»ftSiJ 

rtxoMm&®ftmzmt2&zrz&\zMHmmffimfc 
tot, iBi*«tr;sB2iaisrt-e«Ea»«±#bT^xffi 



[0 0 1 1 3 $<=>K:£7c, *l*iJ;^JB2 8fE|»tt. mti 
iSi*5«B5»owa»fiii««fcO ! b/h$<S9:sEsnst, - 

[0 0 12] 

mwvmmvMm] mi «, #?g?n©!g i ©suss^ti 

1 0©^«»riii»ljl||gT&*. 

[0013] «Rft«fe l 0 tt. «S»*«Hr;i. (ttfttttt 
fltifitt) i2t, c©j»»««i-fe;n 2*J*»-r*JBl 
*J:t8B2-fe/tl'— ^ 1 4. 1 6 tSIA, -^Sfcjfei; 

2tt, H#»#"?*»KBU .8 C©i)»«118?: 

112 2 

[0014] «s»«»-fe;n 2<dw\M\zu, mi&&zf 

S6 2 2r*dr»y h2 4. 2 6 3ft»aa!lt&n. iM9B!fll#X3r 

fcHQ»2 8 fflHB*2*X^ry h2 6 

tt. AV-Hiti2 2*JRiMt - Sfc«>©:*:#fclBPlS 
3 0 £#-T3o ^Wm»ir;P 12tJBl 2 #7. 

>TvV2 4, 2 6«t*«, SBl*«ktX»2-feAU'- ^ 1 
4, 1 6 tC<£oT&&£tl3o mi-trtU—? 1 4<D 
mi 4 atC«U 7V— Fffl8««2 0lC*R»3tfXT*S* 

**«*&-r*fc»ojBiatKf3 2*«}g(jEsna. B2t 

*T«k^lC, fgl»ttS§3 2te> Slt/tl/-?14ffli 

ffi«wt»^e.n&*RW^«*&p 3 4a cimtt 

fcir, MBBSgl-fe/su-* l 4©T^ffliJfc!3:ttStifc^ 

p 3 4 b tcgffi-r^.., 

[0 0 15] %lffi&3 2tt, M^ft (^A^ft) 

T> 3 2 at. MBm*#l*lfc:K«E*- 

Sgfcfr (&T» 3 2 biSr*-r-5. 0 

1 ICtkT «fc 5 fc, $g 1 sfigg 3 2 3 2a ZKti. 

-T-5J6S3 6 a*3ct^ffl']®3 6 bfCte. ffifcfcSKjftDT 
MEJB 1 3 2 ©«E»»fffi«S^b$ 
Uv-y-h (®7KgP«) 3 8^-Ml:lSJtl5. 
[0 0 16] HWtt*'J-7-y-h3 8tt. ^W^X 
0U6P 3 4 a«!j«fc 0 fc«MBf#*#tHP 3 4 bl!t-#il: 
Kit <b *IT& t) . IK 1 JJStSS 3 2 (OTttMotf S3^±iKM 
©l^fcJ£^T*£<&5±5Ki£;££*lTV>-5. 
*tt#U7--/-h3 8H *¥SB»3 2 atcro^-fgtt 
^.tiT^O, I4M{J!i5i:gt<k^l: > £<D7K¥gG 
5)32 aOS$d 1 ij&DMP#-3 2 b©»2!d2 
d l<d 2 0ii^WLTH5. 

[0017] mm&mftz 2 btn. ^tr^ms*?^ 

StlT&D, JlttttKtt. «i«a5^3 2 b!tj®7ktt£W 
f5*m. #Uf h77Maifl/> (PT 
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fe) *«a-f ^ >ysnx^5. 

[0 0 18] SS2-fe/XU— ^ 1 6©ffil 6 afcte, #7 
-HOTS2 2l:lW^T**a« (*fctt0 2 ) 

2 «M&4 OtfJgMSSft*. 0 3CS 
-r<fc-5t, ^2M4 0H *2-t/XU-^ 1 6 CDJLgP 
«Mc»»tSnfcBMfc8l#X{JW&n4 2 afcMTSti: 

tic, miB^2-k/tu-^i 6©Ta5«iKaaw6nfc« 

ftJM^^ftttP 4 2b tilts. 

[0019] Jg 2 fttgg 4 0 «. a^^[6]lr3JH-r^»(6] 
fcKSE-rsffi^- (HT, ^Sl^-tV^) 4 Oat, w 

ObiSttS. H 1 fcjST«fc 5 Ic, fg 2 iffigg 4 0 ©* 
¥gB#4 0 aSr^fife-r^>j£®4 4 a*J:^ffl!j®4 4 bl: 
tt, ©7KStCJSCTMI3^2^tSS4 0©ffigg»f®«*^ 

W^«P4 2 aflUO fc^baa^X#fflP4 2 b 

2 tcistt ij >- h 3 8 «t o 

[0020] co<to K*to£3n*«m*» i o omrf 
[0021] %i J e.nv—$ 1 4<D±ffiM\zmtt>btifc 

*R»^«*&P3 4 aA^SBl«E»3 2t*5R 

x) tfttn&snait'bK:, I2t/^-^ i 6©±gB 

#Bfca9!tt-Snfc»fl;»l#;*0UgP4 2 a*>e>*2«Ett4 

oca« (BMtsitf;*) s§ 1 3 2 k 

MSft&**B, *¥gi$»3 2 a*J:^«&a»»3 2 
b£®oTa»*ftd!KfTt-3£5KT^K#»)U «R 

»«m-t;n 2 07 7-Kiiffi2 oizm&znz. - 
m2Mtg§4 oi:«»snftsatt. mm\z**3ft 

4 0 a*<k^»ia{B«'4 0 bSa^TSfe&fafcttfrb 

- Kflumffi 2 2 fcttj&sn*. 

[0 0 2 2] ZZ.T% «1«K3 2K«|&Stl*** 

mzmwv^o 

[0023] i,frist£ifie>, & i vmrnmrnT'te. mi 

\zm~t «fc 5 tc, 1 fitm 3 2 $«fi£-r 3 2a 

©IS® 3 6 a*3«tt^fiij® 3 6 btC, ©TKSKJSCTSuia 
M10SS&3 2©i6K»fffiS[*«<kS-a-*i«K*tt#'Jv 
— h 3 8*«— #:0«J»cH^$nT^-5„ Z\<Dfz#>. * 
¥815^3 2 aftT-^L/^kte, U T-S/- 

h 3 8K«*IClR«Sn. mi»EK3 2*t*fc«t-3TEB 

5 $ n C t Ifllh-T i t *tT # S . 

[0 0 2 4] ^^IC, iSflft*tt#'JV~>- h 3 8#!R 
7K-T^i:, HI 6 (CTpfctptr, ^©JtR^'JV-i/ 
-h3 8S#:*«»nUT<*:a[*«iiU0-r*. t^T. 



(4) 
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S»3 2aO«ll(!rBSl^L, iO*f*»3 2a 

[0 0 2 5] L^fc. JS!ft*tt#'J , 7-i/-h38tt. 
«*»^«»P 3 4 afflU 0 t>«Msf#;X»fflP 34b« 
T*Sfc»!»t&tlT^*fc4&. $1 SEES 3 2 ©T»?t<fi'jT 
±«E«ltifc'<T*ff<Kab. £©T»Efi!©»S&»rM8[ 

l»» 1 SESS 3 2 ©T*«fc*tt»T, *fXtt«ttt*J»fc 
[0 0 2 6] iSS®7j<tt#'JV-->-h 3 8#%flft 

a^sn, fox, K®7Ktt 

#u v-->- h 3 8 ©«^»*^»n4s**e«fc»je-r 

J; D, #*©8fttt»fcJ6:i;T*¥«#3 2 a 
©ffi»WHf^e»«fcRjrr*;:£j&*TS, Br3©# 

[0 0 2 7] fcfc, ^S&JnifiSnfcttJBTjRW 
^XM0 3 4a^e,SlM3 2l:M$ni.*t, T 
j*ffi9T?<&**R»#x*ttiP 3 4 bffl(c^e>n^^tcS;^ 
fit, iS®7M±#'JV— h 3 8^^** 

fcm&m i ffiss 3 2 ©T«EfflKt)*^fc«»&'r * eta* 

[0 0 2 8] S&fcSfc. mi%L&3 2TfH. E5ffi#tt 
^'JV-y- h 3 8 Sr^tt^^tCcfcOTK^gP^S 2 a 

3 2 b«fctJt>8l<«J«$ftT(/>*. -©7c 
ft, zk¥gB#3 2 aT©#7.JE2ias±#L, ^X&SSttt 

*i-Bifi]±r 4 <t muffin s n*. 

[0 0 2 9] 3»»3&»«J&SnSIB2aE(»4 0T 

Sr-&tr**^^-rs. ■£-©!&, ^2^ts§4 o zmrftr z> 

7K¥SP»4 0 atc«, a!R*ttJ|?'j7-'>-M6a«- 
#«ICB)ISnT^4. foT, 7K¥9tfj3 2 al*3T38 

Sft, JB2 8S»4 0T?tt. ±f2©miSitS§3 2ffliJt|H|^ 

[0 0 3 0] L-^t>, 8S2«tj&4 0Ttt, tftSW^i 
LT^«SLT*3 0, ::©£»*©«*£;& V-h* 

wis 2 2 \zmw.<Dmtztfm%-?z>tctt>\zm 1 ssa 3 2 

4o^ic«, R«^**^A/«*3&«SFffi-rafci&. m 
iB^s§3 2iS'jj;0fc^.*©7K<£msf 

ss 1 ©nj»siTte. %2ms&A o\zm-}<oWt 

K!ft*tt:f]*UV->'-h4 6**, £<£<hL.T|gl»?tS&3 
2^|gt-te.n/ciS©7Ktt#UV-->- h 3 8J;Dt)^S 



«E*33<fctfft*«©fl)±£B|.5 ^i*t-ptrs. 
[0 0 3 1] 07H *»^©^2 0Hifi^J8fZ^5j^ 

mmme o<DMmmmmm.wm-r:$>z>. mi©§si 
[0032] mnmm 6ou. mi &<fctfm 2 -t/i u- 

^6 2, 6 4 4IA., C©£l:fe«fctf£2-fe^U— *6 
2. 6 4©||l*>£rJJil2MtS&3 2, 4 0 fctt. MmM 

[0 0 3 3] 0 8 twt«t5t, JfPS^6 6, 6 813, 

7 o©5teffi*^HtfB2^PPc^isjicit^-rs^(Sitc®fiE-r 

«lti 7 2 iSiAfcWK Stf«StbTl»«. Si 
43 ilXm 2 8S8S3 2. 4 0tCtt. < t fc3flSgtg& 6 
6. 6 8fflWffi7 0 &«oT*«*tt#U V-->-h 
7 4, 7 6#B/££ft-5„ 

[0 0 3 4] COi5l:i^Stl5IfHjl6 0Tll 
mi-lr/1l/-^6 2©miSitS&3 2\z^^ntcyHm 

#»*SB6 6©«»H7 0K»oTgf«rr*. £©£ 

[0 0 3 5] — J6 2-fc/tU-*6 4©#2flE»4 0 

ft* ch £ fc fc. ■?•©—« **3f gggB 6 8 (Dm&m 7 0 (Cjft 
oTIMfoU #XEE*©ifJ!ra#5Sig$ft.5. 
[0 0 3 6] £ftfCj;D. S6li5«fctfJ&2«Ett3 2, 4 
0 C3PSt£&6 6 , 6 8 S^^Sfc'ttT, #X&«ttt#ft 

Klitt*. 7S*3, 315^6 6. 6 811 Ili3j;^2t 
AU-^6 2, 6 4Ka»JgJ«-r*t)Ofc«AT. ^© 

mm<kz^m2-tnu—^ 6 2. 6 4tc<st^«gB*f* 

H*-rSC«i:(Cj;03?|5KgP6 6. 6 8*MfigL-Tt)± 

[0 0 3 7] H9tC^-r=fc^(C. ®*L-TSg)f4-r 

•5 d ifCfcoT^a© < StKtfel'^-rSiSKTKIf* u 
•7->-h7 4a, 7 6 aSr. fg 1 i5 JctfSS 2 cfigg 3 
2. 4 OlcKttS^ifcT^-So 

[0 0 3 8] HlOtJ, *5£W<Dm3(DmMB&JZffi2> 

mnmm8 onmx&mmwmwm-c&z. mi© 

[0 0 3 9] j^^®* 80lt Si 45 iOtS 2 -fe A" U- 
^8 2. 8 4$iix.. ^©SlU«ttKSB2-feAU-^8 
2. 8 4©E8 2a, 8 4 a IC. Zn^txWfc.* (MZ- 
tf. 4*) C#esnfc«liS«tt«B28Kg&8 6. 8 8 

*«»j«sn*. hi ltc^-Tck^tc. iit/ti/- ^8 
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OlBl«E!S8 6*«»KSnT*D. £ ©SfS 1 MtSS 8 6 
tt, a*>SrlSlCttffL/TC:©*l'fe/'«U— ^8 2©T8S 

«iicRit6nfcjB»jtf^#ap 9 o b 

[0 0 4 0] $g 1 ft& 8 6 fi. 87a 
»87bt^fL, ^0*^85^8 7 a fcKTKSKJft.U 

jflUV-^-h 9 2AtRtt&tl«. Sg2zft88 8 8 

[0 0 4 1] C©«t-5fc««RSn**8»*»8 OTtt, 

P9 0 a*»6 4*OJBl«SEK8 6 K*J|MfHM&aft* 
t. COzK^tt, #*¥8P#8 7 a&itfl&itgl^S 7 

»«lll-feJH 2 07y-H**l2 0 ft*. - 

ft. S2tni/-^8 4T11 ££4*4*0* 2 ttK 8 

2ic«&$n^.„ 

[0 0 4 2] tOi, t«Sll 8 fcWK;£*m:»» 

fS©*tt# U V— v— h 9 2 , 
9 4£fMZ3ftTgl«J:tfg2KK8 6, 8 8 £B8S 

[0 0 4 3] b*>*>. ^XM©fLt^T*(t 
*^7K**#»fcfeO, Hi Off. 

->-h9 4a^ U ■7-">- h 9 4 K 

Jfc^T:*:* £©j£j&, iS©*14#L>V--> 

- h 9. 4 a **S»Stl&« 2 »itSS 8 8 a CDtt&BriS&W 
#tt£ft&flH©S6 2«Eg&8 8©«ffi«i0fe/h$< 
&*. fox, KK*tt#'J v—>- h 9 4 a**Jaia£ 
&-3Tai2git8&8 8 a<D-tJXffimt>*i&<f3.K), Z.<D%2 
ffi&8 8 atCi3ftS^Xi£«ttA*<STi--5. £ftK:<fc 

[0 0 4 4] 



[0®©fS#&!fcgi] 

[Hi] *fSHj©^i©*is^S8^«s^»m«i©SBS 

ffi»rHI&0J!0T'&3. 

[m 2 ] mess i ©*»tnc«3j^m^£#ij&-r-s 

m i -fez* U— ^©jEBK9JBn?»*. 

[0 3 ] jlufESI 1 ©IW6^jiK:«£^**m&£lf 

[04] 02*, I V- I viWt^s. 
[05] V-VS»fS0TfeS. 

[0 6] tt&%i<DnmMmz&zm'&mme)W>ft&m 

[0 7] *^HJ§CD^2©H^ffi{C«S^»*m©tSBS 

[0 8] 0 7*. VI I I -VI I I»0fE0T*S. 
[0 9] ffi©ft*«tt*«g*$ftfc«tB©H7'K VI 

1 I - V I I I iWSTSS. 

[010] *%BJ0^3©*ifi^C«S^i|ef**0«J 

[011] WE*3©si*s^snc^s«s^m«i*«^-r 

10. 6 0. so-mtt 1 2 -JK»«»-fe;i/ 
14. 16. 62. 64. 82, 8 4-tAl/-^ 
18-t«IK 2 0-7V— FfflW 

£ 

2 2-*V— 3 2. 4 0, 8 6. 
8 8. 8 8 a-ffi& 

32a, 40a. 87a, 8 9 a-*^ 
32b, 40b, 87 b-^jtSC^ 

3 8. 4 6. 7 4. 7 4 a. 7 6. 7 6 a. 92. 9 
4, 9 4 a-HSfcTktttf'J V-v- h 

6 6.6 



[04] 
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